The use of listeriolysin to identify in vivo induced genes in the gram-positive intracellular pathogen Listeria monocytogenes.
Listeria monocytogenes is capable of growth within the cytoplasm of infected host cells. Escape from the host cell phagosome is mediated primarily through secretion of listeriolysin, a haemolytic factor which functions to actively lyse the phagosomal membrane. Listeriolysin negative mutants of L. monocytogenes are non-haemolytic on blood agar plates and demonstrate a significant reduction of virulence in the mouse model of infection. We have developed a system for the identification of in vivo induced genes in L. monocytogenes which utilizes the listeriolysin gene, hly, as both a reporter of gene expression and as a means of selection of promoter elements expressed in vivo. The system is analogous to in vivo expression technology (IVET) first reported for Salmonella, however, as listeriolysin functions in the environment of the host phagosome the loci identified in this study are most likely expressed during residence in the phagosome. The system was successfully tested using the promoter of the inducible virulence gene plcA. A bank was created by fusing a promoterless copy of hly to random promoter elements in a listeriolysin negative IVET host. Sequential inoculations of mice with this bank resulted in the isolation of clones with increased survival potential in the mouse model relative to a negative control, but which remained haemolysin negative on blood agar plates. Nine in vivo induced loci were identified including genes encoding a DNA topoisomerase III, a cellobiose transporter and a fumarase. Two isolates represented fusions to proteins of unknown function and three isolates contained no significant homologues in the database. A mutant in the fumarase gene demonstrated reduced virulence for mice and an inability to grow in cultured mouse phagocytes.